Introduction
The emplacement of flood basalt lavas is of interest for a number of reasons. Processes involved in the formation of lava flows tens of meters thick and hundreds of kilometers long have not been directly observed and are poorly understood. Flood basalt lava flows also appear analogous to the lunar Mare and the vast lava plains on Mars and Venus. Perhaps most intriguing is the apparent correlation between the ages of continental flood basalt (CFB) provinces and mass extinction events [e.g., Rarnpino and Stothers, 1988 ' Stothers, 1993 ' Courtillot, 1994] . A basic understanding of flood basalt eruptions is necessary to test whether they could cause or accelerate mass extinctions..The volumetric eruption rate is one critical parameter in determining the height to which volcanic gases are carried in the atmosphere [e.g., Stothers, 1989] and hence the climatic impact of an eruption. In this paper we introduce a new emplacement model fo r flood basalt lava flows which suggests that eruption rates were much lower than previously envisioned.
If flood basalt lavas were initially emplaced as 10 to 100-mthick sheets, this great thickness could have caused them to flow rapidly as turbulent floods [Shaw and Swanson, 1970] turbulent lava flow is expected to produce (1) dominantly 'a'a textures, (2) extensive crystallization within the entire flow as it traveled hundreds of kilometers, and (3) thermal and mechanical erosion of the underlying solidified basalt [ Keszthelyi et al., 1995] . However, the Columbia River Basalts (CRB), have dominantly pahoehoe textures, glassy flow margins preserved at distances > 300 km from suspected vents, and no sign of erosion at the base of thick flows [e.g., Swanson and Wright, 1980; Thordarson, 1995] .
Our understanding of the emplacement of thick sheets of lava has been revolutionized by observing active pahoehoe sheet flows in Hawai'i [Hon et al., 1994] . During the ongoing Ki!auea eruption, 20-to 30-cm-thick pahoehoe toes were repeatedly observed to inflate and coalesce into 3-to 5-m-thick sheets with lateral dimensions of hundreds of meters over a period of days or weeks. Inflation (endogenous growth) is the raising of the upper crust of a lava flow as fresh lava is injected into the still molten core of the flow (Fig. 1) . Localized inflation forms features such as tumuli and lava-rise pits [Walker, 1991; Chitwood, 1994 The upper surfaces of most large sheets and some of the smaller lobes preserve distinctive inflation features such as tumuli, lava inflation clefts, lava-rise pits, and horiiontal vesicle zones [Self et al., 1991; Thordarson, 1995] at much the same scale as found in Hawai'i and elsewhere (Fig. 3b) . Viewed from a distance, these 2-to 3-m-scale features seem insignificant on the 30-m-thick sheets that appear to extend for kilometers (Fig. 3c) We have repeatedly found smaller lobes filling the gap between two tumuli or inflated flow lobes, further enhancing the perception that the CRB flows have flat tops (Fig. 3c) Vent deposits and structures are rarely observed in the CRB, but the few outcrops also support the concept of low intensity eruptions. One well-preserved vent structure in the Grande Ronde Formation studied by Reidel and Tolan [ 1992] shows evidence for Hawaiian-style fountaining, shelly pahoehoe, and a lava pond. Other vent structures, such as the low tephra mounds and spatterfed flows at Winona and shields of spatter and lava at Big Butte and Potter Hill [Swanson et al., 1975] , all in Washington, also suggest Hawaiian-style fire fountaining, consistent with low to moderate effusion rates.
While our slow emplacement model (Fig. 2) 
